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The Fire Triangle

All three of these elements need to be present for combustion to occur
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What three elements must be
present for combustion to occur?

Heat
Fuel

Oxygen
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What makes some fires burn hot and
others not? What makes fires spread
fast one day and slow on another day?
A wildfire behaves according to the
environment in which it is burning.
This environment consists of various
elements of fuels, topography and
weather. These elements and their
reactions with one another - and the
fire itself - determine the behavior of
fire.

A change In any one of these elements will cause a
change in the behavior of the fire--and this change can
be very abrupt and rapid.
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The rate of spread of a fire is most dependent on the heavier, larger
fuel because those fuels contain the highest proportion of the fuel
volume.

FALSE
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The ease of ignition and rate of
combustion are most influenced by:

SIZE of FUEL
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¥oislure Exchange In Wildland Fuels

RELATIVE HUMIDITY
PRECIPITATION AND DEW
EVAPORATION | EVAPORATION

-Fuel Moisture Content -Fine Dead Fuels

-Live to Dead Ratio
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Live Fuel Moisture Content Table

Stage of vegetative development moisture content

Fercent
Fresh [oliage, annuals developing, 300
early in growing cycle,

Maruring foliage, still developing 200}
with full turgor.

Malure foliage, new growth complete 10H]
and comparable to older perennial
foliage.

Entering dormancy, coloration slarling,
some leaves may have dropped from
slm.

Completely cured. Less than 30,

fteat as a
dead Tuel,
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Which factors affect fuel moisture?
All of these:

time of day
rain
*aspect

*S€ason
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Fuel Size Timelag Categories
<1/4 inch in diameter 1 Hour Timelag Fuels
1/4 to 1 inch in diameter 10 Hour Timelag Fuels
1 to 3inches in diameter 100 Hour Timelag Fuels

3 to 8 inches in diameter 1000 Hour Timelag Fuels



Fuel Moisture Timelag

Timelag : An indication of the rate a fuel gains or loses moisture due to
changes in its environment, or the time necessary for a fuel particle to
gain or lose approximately 63 percent of the difference between its initial
moistture content and its equilibrium moisture content.

The time lag of fine fuels is short, and they reach their equilibrium
moisture content quickly. Heavy fuels have a longer time lag. They will
usually not reach an equilibrium moisture content since environmental
conditions do not stay constant.



TIMELAG AND FUEL SIZE RELATIONSHIP
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REACTION TIME OF FUELS
TO WETTING AND DRYING

Moisture Content b

! 2 3 4 5 8
I Precipitation IQ_Days After Precipitalion =——————————
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Light rains for long time periods of time:

can have more effect on the moisture content of
large dead fuel than heavy rains of short
duration.



TIMELAG 10 hr. 1/4 to 1 in. diameter

CATEGORIES 100 hr, 1 to 3 in. diameter

GROUPED } 1hr. up to 1/4 in. diameter
1000 hr. 3 to 6 in. diameter

DAILY RELATIONSHIP OF RELATIVE HUMIDITY
TO FINE DEAD FUEL MOISTURE

RELATIVE
HUMIDITY
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Given that RH i1s at its lowest mid
afternoon, moisture content of the fine dead
fuels will be lowest:

Early evening
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« Previous Day April ~ 20 « 2007 ~ | View Mext Day »

| Daily | Weekly Monthly Custom

Actual: Average: Record:

Temperature:

Mean Temperature h8 °F

Max Temperature 68 °F 91 *F (1941)

Min Temperature 49 °F 33 °F (1926)
Degree Days:

Heating Degree Days 11

Month to date heating degree days 'I

Since 1 July heating degree days

Cooling Degree Days 0

Month to date cooling degree days T
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Year to date cooling degree days 27

Growing Degree Days 4 (Base 50)
Moisture:

Dew Point 42 °F

Average Humidity 69

Maximum Humidity 93

Minimum Humidity 45




Moisture:

Dew Point 42 °F
Average Humidity 69
Maximum Humidity a3
Minimum Humidity 45
Precipitation:
Precipitation 0.00in 0.11in
Month to date precipitation 271 228
Year to date precipitation 835 13.63
Snow:
SNow 0.00in 0.00in
Month to date snowfall 0.1 T
aince 1 July snowfall 0.1 i
Snow Depth 0.00in
Sea Level Pressure:
Sea Level Pressure 30,07 in
Wind:
Wind Speed 5 mph (NMNE)
Max Wind Speed 13 mph
Max Gust Speed 16 mph
Visibility 10 miles
Events

™ o e o e w BLLE ™ s

5.86 in (1991)

0.00in (2002)
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Winds are named after the direction from which they blow.

South winds come from the south.
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A wind blowing from the north towards the
south Is a south wind?

FALSE!
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In Virginia, a Southwest wind can be expected to
switch to which direction as a cold front passes?

WEST



Wind Shift Across A Cold Front

from south-southwest to west-northwest

A sudden change in wind direction is commonly observed with the passage of a cold front. Before the front arrives, winds ahead of the front (in the warmer air mass) are tvpically out of
the south-southwest, but once the front passes through, winds usually shift around to the west-northwest (in the colder air mass).

Terms for veing deiz rzzousce:. CO-FLOLL availzbla,
Cradits and Admowladements for WW2010.
Department of Atmospheric Sciences (DAS) st
ths University of Illinois 2t Urbene-Chempaizn.

http://ww2010.atmos.uiuc.edu/%28Gh%29/wwhlpr/cold_front_winds.rxml

As a cold front passes over an area the winds will gain in
Intensity and shift counterclockwise
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During the day, air that Is over land becomes
warmer, causing it to expand and rise. gpz | True!
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VERTICAL MOVEMENT OF AIR
IN THE ATMOSPHERE
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BURNING CHUNKS
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SHAPE OF COUNTRY

The direction and speed of the wind can be greatly affected by
topography

. Mountains Cause
Rldges and Channeling of Wind

mountains

Ravines and
gullies

Saddles and gaps







Wlegyeel fire ojrecli










Old Stage Road

MAPQVEST.

WIND

2400 ft

ORIGIN o

Reese Road

Barnes Road

© 2008 MapQuest Inc. — - / /

H
g
Data

@ 2008 NAVTEQ or TeleAtias

Walkers Mill Road



Old Stage Road
MAPQUEST. X | L o—%n

ORIGIN

Reese Road

B arn eS R Oad ] 2608 MapQuest Inc. = = Maé Data © 2008 NAVTEQ or TeleAtias

Walkers Mill Road




Reese Rd










=
® o cailes
® S alles

- ——— -

_ o

Jo
B
)
Q
(P
—
TN
|
v
=
On
(@
©
(@
@



h
Four factors that are responsible for the
occurrence of extreme fire behavior are:

1.
2.
o)

L_ow fuel moisture,
high wind,

low atmospheric
molsture,

. atmospheric

inctahilityy
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The ABCs of a Controlled Burn

A burn boss'’s first priority is to conduct a safe burn, which requires long hours of preparation.
Follow the steps below.
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courses about ocw help want credit?

You are here: Home — Wildland Resources — Wildland Fire Mlanagement and Planning
Course

e el WILD4520 - Wildland Fire Management and Planning, Spring 2004
and Planning Home ERLI]

About the Professor — filed under: management , wildland , fire
Schedule

Field Guide FRWS 4520
Vocabulary Professor Michael Jenkins, Ph.D.

Wildland Resources
Utah State University

Course Structure: Online

Prerequisites: None

Course Description
You will be introduced to the most important variables that affect fire behavior, You will see how the interactions of fire with its environment must influence our
assessments of fire behavior. This course will also introduce you to mathematical fire models available to help us predict fire behavior.

Technical Requirements
Macromedia Flash Player




Schedule

Introduction and Objectives Workbook Study Guide

1 The Fire Environment PDFE HTIML Ex. 1
2 Fuels Classification PDFE HTML Ex 2
3 Topography and Fire Behavior FDE HTML Ex 3
4 Temperature-Moisture Relationship PDFE HTML Ex 4
g Fuel Moisture PDFE HTML Ex. &
b Local and General Winds PDF HTML Ex. b
7 Atmospheric Stability and Instability POE HTML Ex 7
a Keeping Current with the VWeather HTML PDFE HTML Ex 8
9 Extreme Fire Behavior HTML PDF HTML Ex. 9
10 Fire Behavior Affects Fireline Tactics HTML PDE HTML Ex.10
11 Fire Behavior Prediction Systems HTML



About OpenCourseWare

ERLIY f

This site is invalved in making course materials available through an open content license.

Terms of Use

About eduCommons

This site is based on eduCommaons 3.1.0-final.

eduCommons is server software designed to provide last-mile support for open access initiatives like Utah State University OpenCourseWare or MIT OpenCoursetWare. Many
institutions already deliver digital educational materials via a closed access leaming management system like WebCT or Blackboard. With this existing collection of digitized
educational materials, such an institution is very close to being able to launch its own open access collection initiative. eduCommons begins here, providing the remaining
functionality necessary to successfully develop and manage the collection, including a workflow process that steps users through uploading materials into the repository. the
copyright clearance process, reassembly of materials into courses, a quality assurance process, and final publication of the materials. Powered by Pythan, Zope, and Plone,
eduCommons is open source software that runs on Linux, Mac OS5 X, and Windows platforms.

eduCommons's goals are to:

» Provide free, searchable, access to course materials for educators, students, and self-learners around the world.
» Catalyze the growth of communities of learners.

» Extend the reach and impact of the "opencourseware” concept.

Appreciation

eduCommons would not be possible without:

m Generous funding from the William and Flara Hewlett Foundation .

» Generous support from MIT OpenCourse\Ware including sharing their process documentation which has contributed significantly to the success of eduCommaons.
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Species: Lonicera japonica o Add Tab

FIRE EFFECTS

SPECIES: Lonicera japonica

o IMMEDIATE FIRE EFFECT ON PLANT

+ DISCUSSION AND QUALIFICATION OF FIRE EFFECT

o PLANT RESPONSE TO FIRE

o DISCUSSION AND QUALIFICATION OF PLANT RESPONSE
s FIRE MANAGEMENT CONSIDERATIONS

IMMEDIATE FIRE EFFECT ON PLANT:
Japanese honeysuckle is top-killed by fire [3,11,33]. There are no published accounts of fire destroying entire plants.

Climbing Japanese honeysuckle can become ladder fuels. Fire may reach 15 feet (4.5 m) or more into the canopy on Japanese honeysuckle vines [1].

DISCUSSION AND QUALIFICATION OF FIRE EFFECT:
Damage to Japanese honeysuckle may be increased by fires coinciding with bud burst [3].

PLANT RESPONSE TO FIRE:
Japanese honeysuckle sprouts after damage from fire [1,3,11,26,33]. Specific information about postfire regeneration is lacking, but published
sources indicate that in general, Japanese honeysuckle sprouts from root crowns and roots from trailing stems [40,47,70,70].

DISCUSSION AND QUALIFICATION OF PLANT RESPONSE:

While Japanese honeysuckle is top-Killed by fire, postfire sprouting can lead to rapid recovery of preexisting colonies [128]. As of this writing
(2002), published accounts of postfire recovery rates are lacking. However, it appears likely that postfire recovery may lead to Japanese honeysuckle
levels that surpass prefire cover or biomass. Both fall and winter burns in northwestern Georgia significantly (P < 0.05) reduced Japanese
honeysuckle biomass. However, sprouting from buds protected by unburned litter was evident as soon as 1 month following fire [33]. Despite
considerable top-kill, postfire sprouting following 2 consecutive annual spring burns in a North Carolina shortleaf pine forest resulted in Japanese
honeysuckle maintaining "its dominant status as a ground cover” [11]. Prescribed burning in the South Carolina Piedmont resulted in vigorous
growth of Japanese honeysuckle, which had previcusly been "suppressed by litter” [26].
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EueclViodels

Table 1.— Description of fuel medels used in fire behavior as documented by Albini (1976)

Fuel loading Moisture of extinction
Fuel model Typical fuel complex 1 hour 10 hours 100 hours Live Fuel bed depth dead fuels

TORE/2CrE e Fesar FPercent
Grass and grass-dominated

Short grass (1 fool) 0.74 0,00 1.0 12

0.00 0.00
. Timber {(grass and understory) 2.00 1.00 50 50 1.0 15
Tall grass (2.5 feel) 3.01 00 00 .00

25 25

Chaparral and shrub fields
Chaparral (6 leel) 501 6.0
Brush (2 fest) 1.00 , i . 20
Dormant brush, hardwood slash 1.50 ) 25
Southern rough 1.13 . 25

Timber litter
Closed timber litler ‘ g ! 0.2
Hardwood litter \ . 2
Timber (litter and understory) ! 1.0

Slash
Light logaing slash d . 1.0
Medium logging slash q . 23
Heavy logging slash . . 3 30
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My BehavePlus Beta Release 2 - [unnamed01.bpr]
File “igw Configure Page: “Windows Toolz Help

lozme = 29

= Previous page

Sat, Mar 09, 2002 at 17:45:43
-

MODULES: Surface
Description ! |
FUEL/VEGETATION
Fuel 3adel
FUEL MOISTURE
1-h Moisture
10-h Moisture
100-h Moisture
Liwe Herbaceous Ieosture
Live Woody Mosture
WEATHER
Iidflame Wind Speed
Direction of Wind Vector {from upslope)
TERRAIN
=lope Steepness

]

o

o

o

OUTPUT VARIABLES
Eate of Spread (mammum) (chih)
Heat per Uit Area (Bru/f)
Fireline Intensity (Btuft's)
Flame Length (ft)
Waarmum Wind Exceeded?

Direction of Meammum Spread (from upslope) (deg)

4]
[Page 1 of &)
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real-Time Fire Weather Information from NWS Wakefield VA
zenaie WAKEFIELD

200y Annual Operations Plan for VA

2007 Annual Operations Plan Lower Maryland Eastern Shore

2007 Annual Operations Plan for North Carolina

PRE . LE OF WIGHT-5T
430 AM EST WED JAN 19 2011
Fire vu.
NWS Wakefield Fire Weather Forecast - TODRY TONIGHT THT
Request SPOT Forecast 007 Anrn
Fire VWeather Watches and Warnings CLOUD COVER ECLDY MCLELR ECLDY
Digital "AREA" Forecast FRECIF TYEE SHOWERS HONE HCNE
Digital "POINT" Forecast CHRNCE FRECIFE (%) 20 _I:I 1a
MRE/MIN TEMP 33 I[jﬂ 44
MRE/MIN BRH (%) 33 _EEI 439
WHDZO0FTZ2MIN/ERRLY (MPH)W 4-8 LGI/VER LGTI/VAR
WHDZO0FTZ2MIN/LATE (MFH) W 5-9 LGI/VER LGTI/VAR
FRECIF AMOUNT Q.00 Q.00 0.00
FRECIF LCUBATICH a a 0
MRE MIXTHG HGT (FT-AGL)4100 3000
TRANSPORT WIND (MFH) W 17 SW 3

WENT RATE (FT-MFH) 63700 3000







rnating: T e -
Price: cros (¢ Download
Version: s

thth 2 W
Updated: november 15, 2010 For wildland firefighters. Obtain dry & web b
Publisher: FullyInve" -~-*~-i3.com temps from your belt weather kit or weathe
540 KB meter then use this app to calculate:

File size:
Downloads: 100-500 - Probability of Ignition (PIG)

elative Humidity (RH)
- Reference Fuel Maoisture (RFM)
- Fuel Moisture Corrections (FMZ) ,
- Fine Dead Fuel Moisture (FDFM) ound tab while
- Dew Point (DF) '

+ Text Message Your Results Wildland Fire Weather Screenshots

+ Uses GPS Elevation :
+ Perfect For The Wildland Firefighter l

Package: com.wildland Dry Bulb I °F

—

i

Wildland Fire Weather: Terms

-\ Point (DP)
lative Humidity (RH)
Reference Fuel Moisture (RFM)
Fuel Moisture Correction (FMC)
*Flne Dead Fuel Moisture (FDFM)
Probability of Ignition (PIG)
h tab | wh|
L Al fuel moisture results are calculated for
o ur fuels(fine fuels up to' 14" dia).

Tags: wildland fire weather app, android fi
applications, wildland fire weather + andro

Wet Bulb

Altitude

3 Ray 3

& ‘};Using Wildland Fire Weather

X

.. Month JUse your belt weather kit or pocket

\weather meter to obtain dry bulb.and wet \

. ‘bulb temps. Enable GPSion yourAndroid

0\ Time to obtain yourcurrent altitude (if signalis.

) ‘ avallable) If no\GPS. is available you can

T‘ \ ‘ ipput your estimated elevation. . W

} Fuel Shading? Y | \ &}

JResult For Different Elevations
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